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SECOND DECLARATION OF DR. IN GMAR HOERR 

Dr. IngrnarHoerr deposes and states as follows; 

1 . I am an inventor named on the above-cap'tloned patent application and I 
am affiliated with the assignee of the application, i provided a previous declaration in 
connection with this application, which was dated October 10, 2006. My scientific 
background and technical qualifications are provided in that prior declaration. 

2. Additional experiments have been performed under my direction and 
control, tie results of which are reported in this second declaration. 

3. The experiments reported in this second declaration were directed 
towards investigating the anti-tumour response obtained upon vaccination of an 
animal by injection of either wild-type mRNA encoding a human tumour antigen, or, 
for comparison, an mRNA encoding the same tumour antigen but which had been 
modified to contain a higher content of GC relative to wild type, in accordance with 
the disclosure of this patent application. 

4. Two types of experiments were performed: 
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. , , a> Using tumour challenge experiments, we investigated whether 
tumour growth could be reduced by vaccination with GOenriched 
mRNA in comparison to vaccination using the respective wild-type 
mRNA coding for the human tumour antigens ^urvivjn, GP100 and 
TRP-2; and 

b, Using ELISPOT experiments, we investigated whether vaccination 
with GOenriched mRNA coding for the tumour antigens MAGE-A2, 
MAGE-C2 and STEAP leads to the induction of more tumour 
antigen specific cytotoxic T-cells as compared to vaccination with 
the corresponding wild type mRNAs, 

5. The results of our experiments are shown in the graphs provided below. 
The experimental methods are described In the text which follows. Attached to this 
declaration are the nucleotide sequences of the mRNAs which were used in the 
experiments, 

6* To summarize the results of the experiments: 

a: In the tumour challenge experiments, it was demonstrated that 
tumour growth is reduced more efficiently by vaccination with GO- 
enriched mRNA, as compared with the corresponding wild type 
mRNA coding for the human tumour antigens Survivin, GP100 and 
TRP-2* The tumour model used In these experiments is an 
accepted model for determining vaccine activity to inhibit growth of 
human tumours. 

b. The ELISPOT experiments showed that vaccination with GC- 
enriched mRNA coding for the tumour antigens MAGE~A2 f MAGE- 
C2 and STEAP leads to the induction of more tumour antigen 
specific cytotoxic T- cells than does vaccination with the 
corresponding wji^type mRNA. These results are significant, since 
it has been shown In recent years that induction of tumour antigen- 
specific cytotoxic T-ceils is necessary for induction of immunity 
against tumour cells in vivo. The ELISPOT data confirms that GC- 
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enriched mRNA coding for a human tumour antigen ts more potent 
for tumour vaccination than the corresponding wild type mRNA. 

7, The EU5POT assay is described in Janeway, Qaaries A,; Travers, 
Paul; Walport, Mark; Shtomchik, Mark; Imrnunobiology; New York and London: 
Garland Science; 2001, and is a modification of the EUSA antigen-capture assay. 
The EL1SPOT assay Is recognized to be a useful tool for measuring the frequency of 
T-ceil responses. In the method, populations of T cells are stimulated with the 
antigen of interest (in this case, re-stimulation with an antigen-specific peptide library, 
as described infm)\ and are then allowed to settle onto a plastic plate coated with 
antibodies td the cytokine which is to be assayed (here, INF-gamma). If an activated 
T cell is secreting the cytokine, it is captured by the antibody on the plastic ptate. 
After an appropriate period of time, the cells are removed, and a second antibody 
which is reactive to the cytokine Ss added to the ptate, which reveals a circle of bound 
cytokine surrounding the position of each activated T cell. By counting each spot, 
and by knowing the number of T ceils originally added to the plate, one may readily 
calculate the frequency of T cells which are secreting the cytokine. In this manner, 
we used the EL1SPOT assay to quantify the number of antigen specific cytotoxic T 
cells which were present in the experimental animals following vaccination with 
mRNA encoding for several tumour antigens. 

8, The murine B16 melanoma tumour model has been known and used for 
several years, having been described by Fidter, IJ., Selection of successive tumour 
iines for metastasis. Nat. New Biol., 242:148-149, 1973. B16 melanoma cells were 
isolated from C57BU6 mice and provide a syngenic tumour model for evaluating the 
efficacy of anti-tumour vaccines. Since there is no in vivo human model available for 
use by workers in this field, this model is an important and art-recognized model for 
evaluating human tumour vaccination strategies. 

9, Recombinant ptasmid DNA was linearized and subsequently in vitro 
transcribed using T7 RNA polymerase. The DNA template was then degraded by 
DNAsel digestion. The mRNA was recovered by LiCl precipitation and further 
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cleaned by HPLC extraction (Pure Messenger®, CureVac GmbH, TQbingen, 
Germany). 

1 0- The animate used were C57BL/6 mice, in groups ef $ mice per group. 
The tumour cells used were B16F10 melanoma cells. Immunization was performed 
with 20 ug mRNA (10 ug per ear) eomplexed wit protamine (RNA:protamine (8:1)) 
which was injected intradermal^ in the mice 8 times over a period of 3 weeks. 

11. For the tumor challenge experiments, the mice were divided into 
groups which received vaccination with the following mRNAs: 
Groups: 

• Survjvinwt 

• Survivin GC 

• GP100wt 

• GP 100 GC 
f TRP2 wt 

• TRP2GC 

One week after the last immunization, 4 x 10 5 B16 melanoma ceils were 
injected subcutaneously in the mice. For the next 10-17 days tumour volume 
was determined. 

Figure 4 shows the results of the tumour challenge experiment with B16 
melanoma cells in C57BL/6 mice, one week after the last vaccination with wild- 
type mRNA (Survivin wt) or GC-enriched mRNA encoding Survivin (Survivin 
GC). Tumour cells were implanted and tumour growth was observed for 10 
days. 

Figure 5 shows a tumour challenge experiment with B16 melanoma 
cells in C57BL/6 mice, one week after the last vaccination with wild-type 
mRNA (GP100 wt) or GC-enriched mRNA (GP100 GC). Tumour cells were 
implanted and tumour growth was observed for 17 days. 

Figure 6 shows a tumour challenge experiment with B16 melanoma 
cells in C57BL/6 mice, one week after the last vaccination with wild type 
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mRNA (TRP2 wl) or GC-enriched mRNA (TRP2 GC), Tumour cells were 
implanted and tumour growth was observed for 17 days. 

12. The results depicted in Figures 4-6 are, in my opinion, predictive of the 
utility of GC-enriched mRNA encoding a human tumor antigen to treat tumours in a 
human patient B16 melanoma cells express endogenously the tumour antigens 
SurvivH GP100 and TRP2. Accordingly, those antigens were chosen for the 
vaccination experiments. Mice receiving prophylactic vaccination with wild type or 
GC-enriched mRNA coding for these antigens were compared, and the results reflect 
that mice which were vaccinated with GC-enriched mRNA showed a reduced 
increase in tumour growth as compared to the mice vaccinated with wild type mRNA, 
These results suggest that vaccination with GC-enriched mRNA coding for a human 
tumour antigen will be more effective for vaccination than wild type mftNA* 

13, For the ELJSPOT experiments, the mice were divided into groups which 
received vaccination with the following mRNAs: 

Groups: 

» MAGE-A2 wt 

* WIAGE-A2 GC 
- MAGE-C2 wt 

* MAGE-C2GC 

• STEAPwt 

• STEAPGC 

Two weeks after the last vaccination, the mice were sacrificed, the 
spleens were removed, and the splenocytes were isolated. For re-stimulation, 
3 x 10 7 splenocytes were incubated for 5 days with an antigen-specific peptide 
library (1 pg/mt per peptide) in presence of IL-2 (30 U/ml). To determine an 
antigen-specific cellular Immune response, IFNy secretion was measured after 
re-stimuSation with peptide, For detection of IPNy a coat multiscreen plate 
(Millipore) was incubated overnight with coating buffer (0,1 M Carbonat- 
Bicarbonat Buffer pH 9,6, 10,59 g/l Na 2 C0 3 , 8,4g/i NaHGOa) comprising 
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antibody against IFNy (BD Ptiarmingen, Heidelberg, Germany), After coating, 
effector cells (5 x 1G s /well) were incubated with the antigen-specific peptide 
library, an unspecific control peptide, DMSO or medium as control for 24h in 
the plate* Subsequently the plate was washed with 1 *PBS*and incubated with 
a biotin-coupted secondary antibody. After washing with 1xPBS/0 5 05% 
Tween-20 the substrate {5-Bromo-4-Cloro-3-indolyl Phosphate/Nitre Blue 
Tetrazolium Liquid Substrate System from Sigma Aldricb, Taufkirchen, 
Germany) was added to the plate and the conversion of the substrate could be 
detected visually. 

Figurel shows the results of the EUSPOT assay measuring the IFNy 
secretion of splenocytes of mice which were vaccinated respectively with wild 
type mRNA (MAGE-A2 wt) or GC-enriched mRNA (MAGE-A2 GC) coding for 
MAGE-A2. The secretion of IFtsJy by splenocytes was measured after re- 
stimulation with a MAGE-A2 specific peptide library (antigen-specific peptide 
library), DMSO r an unspecific control peptide libi&ry (control peptide) or 
medium as control 

Figure 2 shows the results of the EUSPOT assay measuring the IFNy 
secretion of splenocytes of mice which were vaccinated respectively with wild 
type mRNA (MAGE-C2 wt) or GC-enriched mRNA (MAGE-C2 GC) coding for 
MAGE-C2, The secretion of IFNy of splenocytes was measured after re- 
stimulation with a MAGE-C2 specific peptide library (antigen-specific peptide 
library), DMSO, an unspecific control peptide library (control peptide) or 
medium as control 

Figure 3 shows the results of the ELiSPOT assay measuring the IFNy 
secretion of splenocytes of mice which were vaccinated respectively with wild 
type mRNA (STEAP wt) or GC-enriched mRNA (STEAP GC) coding for 
STEAP, The secretion of IFNy of splenocytes was measured after re- 
stimulation with a STEAP specific peptide library (antigen-specific peptide 
library), DMSO, an unspecific control peptide library (control peptide) or 
medium as control. 



6 



08-1 0-1 4; 1 8: 24 ; PARK HOTEL TOKYO 
15/10 'OS IS;!? FAX OO49T0719205311 CUREVAC QfebH 



# 3/ 9 

il 009 



IXS* Application Serial No. 10/729,830 
Second Declaration of Dr. Ingmar Hoerr , 

14, The results presented In Figure$1-3 illustrate that vaccination with GO 
enriched mRNA coding for a tumour antigen initiates a stronger anti-tumor cytotoxic T 
ceil immune response than does vaccination with wild type mRNA. As persons 
working in this art would appreciate, a stronger cytotoxic T cell immune response is 
likely to correlate with Improved anti-tumour efficacy in vh/o. 



i hereby declare that all statements made herein of my own knowledge are 
true and that afi statements made on information and belief are believed to be true; 
and further that these statements were made with the knowledge that willful false 
statements and the like so made are punishable by fine or imprisonment, or both, 
under Section 1001 of Title 18 of the United States Code, and that such willful false 
statements may jeopardize the validity of this application of any patent issued 
thereon. 




Dr. Ingmar Hoerr 
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Fig. 1 

MAGE-A2 specific CTL response after vaccination with RNA and 
restimulation with peptide 
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MAGE-C2 specific response after vaccination with RNA and restimulation 
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Fig. 3 



STEAP-specific OTL response after vaccination with RNA and 
restimulation with peptide 
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Fig. 4 

tumour growth of melanoma cells after vaccination with RNA coding for Survivin 
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Sequences: 

MRNA HsTRP2(wt)-ag-A70 

GGGAGACAAGCTTACCatgagccccctttggtgggggtttctgctcagttgcttgggctgcaaaatcctgccaggagcccagggtcag 

ttcccccgagtctgcatgacggtggacagcctagtgaacaaggagtgctgcccacgcctgggtgcagagtcggccaatgtctgtggctctcag 

caaggccgggggcagtgcacagaggtgcgagccgacacaaggccctggagtggtccctacatcctacgaaaccaggatgaccgtgagct 

gtggccaagaaaattcttccaccggacctgcaagtgcacaggaaactttgccggctataattgtggagactgcaagtttggctggaccggtccc 

aactgcgagcggaagaaaccaccagtgattcggcagaacatccattccttgagtcctcaggaaagagagcagttcttgggcgccttagatctc 

gcgaagaagagagtacaccccgactacgtgatcaccacacaacactggctgggcctgcttgggcccaatggaacccagccgcagtttgcca 

actgcagtgtttatgatttttttgtgtggctccattattattctgttagagatacattattaggaccaggacgcccctacagggccatagatttctcacatc 

aaggacctgcatttgttacctggcaccggtaccatttgttgtgtctggaaagagatctccagcgactcattggcaatgagtcttttgctttgccctact 

ggaactttgccactgggaggaacgagtgtgatgtgtgtacagaccagctgtttggggcagcgagaccagacgatccgactctgattagtcgga 

actcaagattctccagctgggaaactgtctgtgatagcttggatgactacaaccacctggtcaccttgtgcaatggaacctatgaaggtttgctga 

gaagaaatcaaatgggaagaaacagcatgaaattgccaaccttaaaagacatacgagattgcctgtctctccagaagtttgacaatcctccctt 

cttccagaactctaccttcagtttcaggaatgctttggaagggtttgataaagcagatgggactctggattctcaagtgatgagccttcataatttggt 

tcattccttcctgaacgggacaaacgctttgccacattcagccgccaatgatcccatttttgtggttcttcattcctttactgatgccatctttgatgagtg 




caactdcttagtagtratgggaacactggtggctttggttggtctttttgtgctgttggcltttcttcaatatagaagacttcgaaaaggatatacaccc 
ctaatggagacacatttaagcagcaagagatacacagaagaagcctagCCACTAGTGACTGACTAGCCCGCTGGGCC 
TCCCAACGGGCCCTCCTCCCCTCCTTGCACCAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA 
AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAACTGCAGGTCGACTCTAGAGGATCCCCGGGTA 

CCGAGCTCGAATT 



MRNA HsTRP2(GC)-muag-A70-C30 

GGGAGAAAGCTTACCATGAGCCCCCTGTGGTGGGGCTTCCTCCTGTCCTGCCTGGGGTGCAAGA 

TCCTCCCGGGCGCCCAGGGGCAGTTCCCCCGGGTGTGCATGACCGTCGACAGCCTGGTGAACA 

AGGAGTGCTGCCCCCGCCTGGGCGCCGAGTCCGCGAACGTGTGCGGGAGCCAGCAGGGCCGG 

GGCCAGTGCACCGAGGTCCGCGCCGACACGCGGCCCTGGTCCGGGCCGTACATCCTCCGCAAC 

CAGGACGACCGGGAGCTGTGGCCCCGCAAGTTCTTCCACCGGACCTGCAAGTGCACCGGCAAC 

TTCGCCGGGTACAACTGCGGCGACTGCAAGTTCGGGTGGACCGGCCCCAACTGCGAGCGCAAG 

AAGCCCCCGGTGATCCGGCAGAACATCCACAGCCTGTCCCCCCAGGAGCGCGAGCAGTTCCTC 

GGCGCCCTGGACCTGGCCAAGAAGCGGGTGCACCCCGACTACGTCATCACGACCCAGCACTGG 

CTCGGGCTGCTGGGCCCCAACGGGACCCAGCCGCAGTTCGCGAACTGCAGCGTGTACGACTTC 

TTCGTGTGGCTCCACTACTACTCCGTCCGCGACACCCTGCTGGGCCCCGGCCGGCCCTACCGC 

GCCATCGACTTCAGCCACCAGGGGCCCGCCTTCGTGACGTGGCACCGGTACCACCTCCTGTGC 

CTGGAGCGCGACCTCCAGCGGCTGATCGGCAACGAGTCCTTCGCCCTGCCGTACTGGAACTTC 

GCGACCGGGCGCAACGAGTGCGACGTGTGCACCGACCAGCTCTTCGGCGCCGCCCGGCCCGA 

CGACCCCACCCTGATCAGCCGCAACTCCCGGTTCAGCTCCTGGGAGACGGTCTGCGACAGCCT 
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GGACGACTACMCCACCTCGTGACCCTGTGCAACGGGACCTACGAGGGCCTGCTCCGGCGCAA 

CCAGATGGGCCGGAACTCCATGAAGCTGCCCACCCTGAAGGACATCCGCGACTGCCTCAGCCT 

GCAGAAGTTCGACAACCCGCCCTTCTTCCAGAACTCCACGTTCAGCTTCCGGAACGCCCTGGAG 

GGGTTCGACAAGGCCGACGGCACCCTCGACAGCCAGGTGATGTCCCTGCACAACCTGGTCCAC 

AGCTTCCTCAACGGGACCAACGCGCTGCCCCACTCCGCCGCCAACGACCCCATCTTCGTGGTGC 

TGCACAGCTTCACCGACGCCATCTTCGACGAGTGGATGAAGCGCTTCAACCCGCCCGCCGACGC 

GTGGCCCCAGGAGCTCGCCCCCATCGGCCACAACCGGATGTACAACATGGTCCCGTTCTTCCCG 

CCCGTGACGAACGAGGAGCTGTTCCTGACCTCCGACCAGCTCGGGTACAGCTACGCCATCGACC 

TGCCGGTGTCCGTCGAGGAGACCCCCGGCTGGCCGACCACGCTGCTGGTGGTGATGGGCACCC 

TCGTCGCCCTGGTGGGGCTGTTCGTCCTCCTGGCCTTCCTGCAGTACCGCCGGCTCCGCAAGG 

GCTACACCCCCCTGATGGAGACCCACCTGAGCTCCAAGCGGTACACGGAGGAGGCGTGACCAC 

TAGTTATAAGACTGACTAGCCCGATGGGCCTCCCAACGGGCCCTCCTCCCCTCCTTGCACCGAG 

ATTAATAAAAAAAAAMAAAAAAAAAAAAAMMAAAAMAAAAAMAAAAM 

MTATTCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCTCTAGACAATTGGAATT 

MRNA HsSILV-isoCRA_c(wt)-ag-A70 (SILV = GP100) 

GGGAGACAAGCTAcacaATGGATCTGGTGCTAAAAAGATGCCTTCTTCATTTGGCTGTGATAGGTG 

CTTTGCTGGCTGTGGGGGCTACAAAAGTACCCAGAAACCAGGACTGGCTTGGTGTCTCAAGGCA 

ACTCAGAACCAAAGCCTGGAACAGGCAGCTGTATCCAGAGTGGACAGAAGCCCAGAGACTTGAC 

TGCTGGAGAGGTGGTCAAGTGTCCCTCAAGGTCAGTAATGATGGGCCTACACTGATTGGTGCAA 

ATGCCTCCTTCTCTATTGCCTTGAACTTCCCTGGAAGCCAAAAGGTATTGCCAGATGGGCAGGTT 

ATCTGGGTCAACAATACCATCATCAATGGGAGCCAGGTGTGGGGAGGACAGCCAGTGTATCCCC 

AGGAAACTGACGATGCCTGCATCTTCCCTGATGGTGGACCTTGCCCATCTGGCTCTTGGTCTCAG 

AAGAGAAGCTTTGTTTATGTCTGGAAGACCTGGGGCCAATACTGGCAAGTTCTAGGGGGCCCAG 

TGTCTGGGCTGAGCATTGGGACAGGCAGGGCAATGCTGGGCACACACACCATGGAAGTGACTGT 

CTACCATCGCCGGGGATCCCGGAGCTATGTGCCTCTTGCTCATTCCAGCTCAGCCTTCACCATTA 

CTGACCAGGTGCCTTTCTCCGTGAGCGTGTCCCAGTTGCGGGCCTTGGATGGAGGGAACAAGCA 

CTTCCTGAGAAATCAGCCTCTGACCTTTGCCCTCCAGCTCCATGACCCCAGTGGCTATCTGGCTG 

AAGCTGACCTCTCCTACACCTGGGACTTTGGAGACAGTAGTGGAACCCTGATCTCTCGGGCACTT 

GTGGTCACTCATACTTACCTGGAGCCTGGCCCAGTCACTGCCCAGGTGGTCCTGCAGGCTGCCA 

TTCCTCTCACCTCCTGTGGCTCCTCCCCAGTTCCAGGCACCACAGATGGGCACAGGCCAACTGC 

AGAGGCCCCTAACACCACAGCTGGCCAAGTGCCTACTACAGAAGTTGTGGGTACTACACCTGGT 

CAGGCGCCAACTGCAGAGCCCTCTGGAACCACATCTGTGCAGGTGCCAACCACTGAAGTCATAA 

GCACTGCACCTGTGCAGATGCCAACTGCAGAGAGCACAGGTATGACACCTGAGAAGGTGCCAGT 

TTCAGAGGTCATGGGTACCACACTGGCAGAGATGTCAACTCCAGAGGCTACAGGTATGACACCT 

GCAGAGGTATCAATTGTGGTGCTTTCTGGAACCACAGCTGCACAGGTAACAACTACAGAGTGGGT 

GGAGACCACAGCTAGAGAGCTACCTATCCCTGAGCCTGAAGGTCCAGATGCCAGCTCAATCATG 

TCTACGGAAAGTATTACAGGTTCCCTGGGCCCCCTGCTGGATGGTACAGCCACCTTAAGGCTGG 

TGAAGAGACAAGTCCCCCTGGATTGTGTTCTGTATCGATATGGTTCCTTTTCCGTCACCCTGGAC 
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ATTGTCCAGGGTATTGAAAGTGCCGAGATCCTGCAGGCTGTGCCGTCCGGTGAGGGGGATGCAT 

TTGAG CTG ACTGTGTCCTGCC AAGG CGG GCTG C CCAAGG AAGCCTGC ATG G AG ATCTC ATCG CC 

AGGGTGCCAGCCCCCTGCCCAGCGGCTGTGCCAGCCTGTGCTACCCAGCCCAGCCTGCCAGCT 

GGTTCTGCACCAGATACTGAAGGGTGGCTCGGGGACATACTGCCTCAATGTGTCTCTGGCTGAT 

ACCAACAGCCTGGCAGTGGTCAGCACCCAGCTTATCATGCCTGtgcctgggattcttctcacaGGTGAAGAA 

GCAGGCCTTGGGCAGGTTCCGCTGATCGTGGGCATCTTGCTGGTGTTGATGGCTGTGGTCCTTG 

CATCTCTGATATATAGGCGCAGACTTATGAAGCAAGACTTCTCCGTACCCCAGTTGCCACATAGC 

AGCAGTCACTGGCTGCGTCTACCCCGCATCTTCTGCTCTTGTCCCATTGGTGAGAATAGCCCCCT 

CCTCAGTGGGCAGCAGGTCTGAgtacactagtgactgactagcccgctgggcctcccaacgggccctcctcccctccttgcacc 

aaaaaaaaaaaaaaaaaAAAAAAMAAAAAAMAAMMAAMAAAAAA 

tgcaGGTCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATT 

MRNA HsSILV(GC)-muag-A7Q~G30 

GGGAGAAAGCTTACCATGGACCTGGTGCTCAAGCGGTGCCTGCTGCACCTCGCCGTCATCGGC 

GCCCTGCTGGCGGTGGGGGCCACCAAGGTGCCCCGCAACCAGGACTGGCTCGGCGTCAGCCG 

GCAGCTGCGCACCAAGGCCTGGAACCGGCAGCTGTACCCGGAGTGGACGGAGGCCCAGCGCC 

TCGACTGCTGGCGGGGCGGGCAGGTGTCCCTGAAGGTGAGCAACGACGGGCCCACCCTGATCG 

GCGCCAACGCGTCCTTGAGCATCGCCCTCAAGTTCCCCGGCTCGCAGAAGGTCCTGCCCGACG 

GGCAGGTGATCTGGGTGAACAACAGCATCATCAACGGGAGCCAGGTCTGGGGCGGGCAGCGGG 

TGTACCCCCAGGAGAGGGACGAGGCCTGCATCTTCGCCGAGGGGGGCCCCTGGCGGTCCGGCA 

GCTGGTGGGAGAAGGGCAGGTTCGTGTACGTGTGGAAGACGTGGGGGCAGTAGTGGGAGGTGC 

TGGGCGGGCCGGTGTCCGGGCTCAGCATCGGCACGGGGCGGGGGATGCTGGGCAGCGAGAGC 

ATGGAGGTCAGGGTGTACCAGCGCCGGGGGTCCCGCAGGTAGGTGCCGCTGGGGCACTGCAGC 

TCCGCCTTCAGCATGAGCGAGCAGGTGCCCTTCAGCGTGTGCGTGAGCCAGCTCCGGGGCCTGG 

ACGGCGGGAAGAAGCACTTGCTGCGCAAGGAGGCGCTCACCTTCGGCGTGGAGGTGGAGGACC 

GCAGCGGCTAGCTCGGGGAGGCGGACGTGTCCTAGACGTGGGACTTGGGCGACAGGTCGGGGA 

GGCTGATCAGGCGGGGCGTCGTCGTGAGGCACAGGTACCTGGAGCGCGGCCCGGTGACGGGGG 

AGGTCGTGCTGCAGGGCGCGATGCCGGTCACCTCCTGCGGGAGCTCCCGCGTCCCCGGGACCA 

CCGACGGGGAGGGGCGCACGGGGGAGGGCGCGAAGACCACCGCCGGGCAGGTGCCCACGACG 

GAGGTGGTCGGGACCACGGGCGGGCAGGCCCCGAGCGGCGAGGGGAGCGGCACGACCTCCGT 

GGAGGTGCGGACCACCGAGGTCATCAGGAGGGCGCGGGTGGAGATGGGCAGCGGCGAGTGGAG 

CGGGATGACCCGGGAGAAGGTGGCGGTCAGCGAGGTGATGGGCACGACCCTGGCCGAGATGTC 

CACGCGCGAGGCCAGCGGGATGACCCCGGCGGAGGTGAGCATCGTCGTGCTGTCGGGCACGAC 

GGGGGCCGAGGTGACCACCAGGGAGTGGGTCGAGACGAGCGGGGGGGAGGTCCGCATCCCCG 

AGCCCGAGGGCGGGGACGGCAGCTGCATCATGAGCAGCGAGTCCATCACGGGGAGGCTGGGCG 

GCCTGCTCGAGGGGAGCGGGAGGCTGGGCCTGGTGAAGGGGCAGGTGGCCCTGGACTGCGTCC 

TGTAGCGCTAGGGCAGCTTCTGGGTGACCGTGGACATGGTGGAGGGCATCGAGAGGGCCGAGAT 

CGTGGAGGCGGTGCGCTGGGGGGAGGGGGACGCCTTGGAGCTGAGGGTGAGCTGGCAGGGCG 

GGCTGCGGAAGGAGGCCTGCATGGAGATCTCCAGCCGCGGGTGCGAGGGCGGCGCGCAGCGG 
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CTCTGCCAGCCGGTGCTGCCCTCCCCCGCCTGCCAGCTGGTCCTGCACCAGATCCTCAAGGGC 

GGCAGCGGGACCTACTGCCTGAACGTGTCCCTGGCCGACACCAACAGCCTCGCCGTGGTCTCC 

ACCCAGCTGATCATGCCCGGCCAGGAGGCCGGGCTGGGCCAGGTGCCGCTCATCGTGGGGATC 

CTGCTGGTCCTCATGGCGGTGGTGCTGGCCAGCCTGATCTACCGCCGGCGGCTCATGAAGCAG 

GACTTCTCCGTCCCCCAGCTGCCCCACAGCTCCAGCCACTGGCTGCGCCTCCCCCGGATCTTCT 

GCTCCTGCCCGATCGGCGAGAACAGCCCCCTGCTGAGCGGCCAGCAGGTGTGACCACTAGTTA 

TAAGACTGACTAGCCCGATGGGCCTCCCAACGGGCCCTCCTCCCCTCCTTGCACCGAGATTAAT 

AAAAAAAMMAMAAAAMAAAAAAAMAMAAAAAAAMAAAAAAAAAAMAAA^ 

CCCGCCCCCCCCCCCCCCCCCCCCCCCCCCTCTAGACAATTGGAATT 

MRNA HsSurvivin(wt)-ag-A70 

GGGAGACAAGCTTaccATGGGTGCCCCGACGTTGCCCCCTGCCTGGCAGCCCTTTCTCAAGGAC 

CACCGCATCTCTACATTCAAGAACTGGCCCTTCTTGGAGGGCTGCGCCTGCACCCCGGAGCGGA 

TGGCCGAGGCTGGCTTCATCCACTGCCCCACTGAGAACGAGCCAGACTTGGCCCAGTGTTTCTT 

CTGCTTCAAGGAGCTGGAAGGCTGGGAGCCAGATGACGACCCCATAGAGGAACATAAAAAGCAT 

TCGTCCGGTTGCGCTTTCCTTTCTGTCAAGAAGCAGTTTGAAGAATTAACCCTTGGTGAATTTTTG 

AAACTGGACAGAGAAAGAGCCAAGAACAAAATTGCAAAGGAAACCAACAATAAGAAGAAAGAATT 

TGAGGAAACTGCGAAGAAAGTGCGCCGTGCCATCGAGCAGCTGGCTGCCATGGATTGAccACTA 

GTGACTGACTAGCCCGCTGGGCCTCCCAACGGGCCCTCCTCCCCTCCTTGCACCAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAMAAAAAMMAAAAAAAAAAMAAAAAAAAAAAAAAAAAAACTGCAGG 

TCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATT 

MRNA HsSurvivin(GC)-muag-A70-C30 

GGGAGAAAGCTTaccATGGGCGCCCCCACCCTGCCGCCGGCCTGGCAGCCGTTCCTCAAGGACC 

ACCGCATCTCGACCTTCAAGAACTGGCCGTTCCTGGAGGGCTGCGCGTGCACCCCGGAGCGGA 

TGGCCGAGGCCGGCTTCATCCACTGCCCCACCGAGAACGAGCCGGACCTGGCCCAGTGCTTCT 

TCTGCTTCAAGGAGCTGGAGGGCTGGGAGCCGGACGACGACCCGATCGAGGAGCACAAGAAGC 

ACAGCAGCGGCTGCGCCTTCCTGAGCGTGAAGAAGCAGTTCGAGGAGCTGACGCTCGGGGAGT 

TCCTGAAGCTGGACCGGGAGCGGGCCAAGAACAAGATCGCGAAGGAGACCAACAACAAGAAGA 

AGGAGTTCGAGGAGACCGCCAAGAAGGTGCGGCGGGCCATCGAGCAGCTGGCCGCCATGGACt 

gaccACTAGTTATAAGACTGACTAGCCCGATGGGCCTCCCAACGGGCCCTCCTCCCGTCCTTGCA 

CCGAGATTAATAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAMAAAAAAAAAAAMAAAA 

AAAAAAAATATTCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCTCTAGACAATTGGAATT 

MRNA HsMageA2(wt)-ag-A70 

GGGAGACAAGCTTaccatgcctcttgagcagaggagtcagcactgcaagcctgaagaaggccttgaggcccgaggagaggccctg 
ggcctggtgggtgcgcaggctcctgctactgaggagcagcagaccgcttcttcctcttctactctagtggaagttaccctgggggaggtgcctgct 
gccgactcaccgagtcctccccacagtcctcagggagcctccagcttdcgactaccatcaactacactctttggagacaatccgatgagggct 
ccagcaaccaagaagaggaggggccaagaatgtttcccgacctggagtccgagttccaagcagcaatcagtaggaagatggttgagttggt 
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tcattttctgctcctcaagtatcgagccagggagccggtcacaaaggcagaaatgctggagagtgtcctcagaaattgccaggacttctttcccgt 

gatcttcagcaaagcctccgagtacttgcagctggtctttggcatcgaggtggtggaagtggtccccatcagccacttgtacatccttgtcacctgc 

ctgggcctctcctacgatggcctgctgggcgacaatcaggtcatgcccaagacaggcctcctgataatcgtcctggccataatcgcaatagag 

ggcgactgtgcccctgaggagaaaatdgggaggagctgagtatgttggaggtgtttgaggggagggaggacagtgtcttcgcacatcccag 

gaagctgctcatgcaagatctggtgcaggaaaactacctggagtaccggcaggtgcccggcagtgatcctgcatgctacgagttcctgtgggg 

tccaagggccctcattgaaaccagctatgtgaaagtcctgcaccatacactaaagatcggtggagaacctcacatttcctacccacccctgcat 

gaacgggctttgagagagggagaagagtgaccACTAGTGACTGACTAGCCCGCTGGGCCTCCCAACGGGCCC 

TGCTCCCCTCCTTGCACCAAAMAAAMAAAAAAAAAAAAAAAAMAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAAACTGCAGGTCGACTCTAGAGGATCCCCGGGTACCGAGCTCGAATT 

MRNA HsMageA2(GC)-muag~A70-C30 

GGGAGAAAGCTTACCATGCCCCTGGAGCAGCGGAGCCAGCACTGCAAGCCGGAGGAGGGCCTC 

GAGGCCCGCGGGGAGGCCCTGGGCCTGGTGGGGGCGCAGGCCCCCGCCACGGAGGAGCAGC 

AGACCGCCTCCAGCTCCAGCACGCTCGTCGAGGTGACCCTGGGCGAGGTGCGCGGCGCGGACT 

CCCCCAGCCCGCCCCAGTCCCCCCAGGGGGCCAGCTCCTTCAGCACCACCATCAACTACACGGT 

GTGGCGGCAGTGCGACGAGGGCAGCTCCAAGGAGGAGGAGGAGGGCCCGCGCATGTTCCCGG 

ACCTCGAGAGCGAGTTGGAGGCCGCCATCTCCGGGAAGATGGTGGAGCTGGTGCACTTGCTGCT 

CGTGAAGTAGGGGGCGGGGGAGCCCGTGAGGAAGGGGGAGATGGTGGAGAGCGTCCTGCGCAA 

CTGCGAGGAGTTCTTCCCGGTGATCTTCTCGAAGGCCAGCGAGTACCTGGAGCTGGTGTTCGGG 

ATCGAGGTCGTGGAGGTGGTCCCCATGTGCCAGGTCTAGATCGTGGTGACCTGCCTGGGCCTCA 

GGTAGGACGGGCTGCTGGGGGAGAACCAGGTGATGCCGAAGACCGGGCTGGTGATCATGGTCC 

TGGCCATGATCGCGATGGAGGGCGACTGCGCGCCCGAGGAGAAGATGTGGGAGGAGCTCAGGA 

TGCTGGAGGTGTTCGAGGGGGGGGAGGAGTCCGTGTTGGCCCAGCCGCGCAAGGTGCTCATGC 

AGGAGCTGGTCGAGGAGAACTACCTGGAGTACCGGGAGGTGGCCGGGAGCGACCCGGCCTGCT 

ACGAGTTCCTCTGGGGCGCCGGCGCCGTGATCGAGAGGTCCTAGGTGAAGGTCGTGCACCAGAC 

CCTCAAGATCGGGGGGGAGCGCCACATCAGCTACCGGCCGCTGCAGGAGCGGGCCGTGCGCGA 

GGGCGAGGAGTGAGCACTAGTTATAAGACTGAGTAGCCCGATGGGCCTGCCAACGGGCCGTGCT 

GCCCTCCTTGCAGCGAGATTAATAAAMAAAAAAAAAMAAAAAAAAAAA 

AAAAAAAAAAAAAAAAAAAATATTCCCCCCGGCGGCCCGCGGGGCCCCGCGCCCTGTAGAGAATT 
GGAATT 

MRNA HsMageC2(wt)-ag-A70 

GGGAGAGAAGGTTACCatgcctcccgttccaggcgttccattccgcaacgttgacaacgactccccgacctcagttgagttagaaga 
ctgggtagatgcacagcatcccacagatgaggaagaggaggaagcctcctccgcctcttccactttgtacttagtattttccccctcttctttctcca 
catcctcttctctgattcttggtggtcctgaggaggaggaggtgccctctggtgtgataccaaatcttaccgagagcattcccagtagtcctccaca 
gggtcctccacagggtccttcccagagtcctctgagctcctgctgctcctctttttcatggagctcattcagtgaggagtccagcagccagaaagg 
ggaggatacaggcacctgtcagggcctgccagacagtgagtcctctttcacatatacactagatgaaaaggtggccgagttagtggagttcctg 
ctcctcaaatacgaagcagaggagcctgtaacagaggcagagatgctgatgattgtcatcaagtacaaagattactttcctgtgatactcaaga 
gagcccgtgagttcatggagcttctttttggccttgccctgatagaagtgggccctgaccacttctgtgtgtttgcaaacacagtaggcctcaccgat 
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gagggtagtgatgatgagggcatgcccgagaacagcctcctgattattattctgagtgtgatcttcataaagggcaactgtgcctctgaggaggt 

catctgggaagtgctgaatgcagtaggggtatatgctgggagggagcacttcgtctatggggagcctagggagctcctcactaaagtttgggtg 

cagggacattacctggagtatcgggaggtgccccacagttctcctccatattatgaattcctgtggggtccaagagcccattcagaaagcatcaa 

gaagaaagtactagagtttttagccaagctgaacaacactgttcctagttcctttccatcctggtacaaggatgctttgaaagatgtggaagagag 

agtccaggccacaattgataccgcagatgatgccactgtcatggccagtgaaagcctcagtgtcatgtccagcaacgtctccttttctgagtgaC 

CACTAGTGACTGACTAGCCCGCTGGGCCTCCCAACGGGCCCTCCTCCCCTCCTTGCACGAAAAA 

MAAAAAAAAAAAAAAAAAAAAAAAAAAAAMAAAAAAAAAAAM 

GCAGGTCGACTCTAG 

MRNA HsMageA2(GC)-muag"A70-C30 

GGGAGAAAGCTTACCATGCCCCCGGTGCCCGGCGTCCCCTTCCGGAACGTGGACAACGACAGC 

CCCACCTCCGTGGAGCTGGAGGACTGGGTCGACGCCCAGCACCCGAGCGACGAGGAGGAGGA 

GGAGGCCAGCTCCGCGAGCTCCACGCTCTACCTGGTGTTCAGCCCCTCCAGCTTCTCCACCAGO 

TCCAGCCTGATCCTCGGGGGCCCCGAGGAGGAGGAGGTGCCCTCCGGGGTCATCCCGAACCTG 

ACCGAGAGCATCCCGTCCAGCCCCCCGCAGGGCCCGCCCCAGGGGCCCTCCCAGAGCCCCCT 

GTCCAGCTGCTGCAGCTCCTTCAGCTGGTCCAGCTTCTCCGAGGAGAGCTCCAGCCAGAAGGGC 

GAGGACACCGGCACGTGCCAGGGGCTCCCGGACTCCGAGAGCTCCTTCACCTACACCCTGGAC 

GAGAAGGTGGCCGAGCTGGTGGAGTTCCTCCTGCTGAAGTACGAGGCCGAGGAGCCCGTCACC 

GAGGCCGAGATGCTCATGATCGTGATCAAGTACAAGGACTACTTCCCCGTGATCCTGAAGCGCG 

CCCGGGAGTTCATGGAGCTGCTCTTCGGCCTGGCGCTGATCGAGGTCGGGCCCGACGACTTCT 

GGGTGTTCGGCAACAGGGTGGGCGTGAGGGACGAGGGGAGGGACGAGGAGGGGATGCGGGAG 

AAGTCCCTGGTGATCATGATCCTCAGGGTCATCTTCATCAAGGGCAACTGCGCCTCCGAGGAGGT 

GATCTGGGAGGTGCTGAAGGCCGTCGGGGTGTACGCGGGGCGGGAGCAGTTCGTGTAGGGGGA 

GCGGCGGGAGGTGGTCACCAAGGTCTGGGTGCAGGGCCAGTAGGTGGAGTACCGCGAGGTGGC 

GCACAGCTCCCCCGGGTAGTACGAGTTCGTGTGGGGCCCCCGGGCCGAGAGCGAGTGGATCAA 

GAAGAAGGTGGTCGAGTTCCTGGCCAAGCTGAACAACAGGGTGCGCAGGAGCTTGCCCTCGTGG 

TAG AAGG ACG CC CTGAAG GAGGTCG AGG AGGG C GTGC AGGC C AGG ATC GAG AG C GGGG ACG AG 

GCCACGGTGATGGGCAGCGAGTGCCTGAGGGTCATGTCCAGCAACGTGTCCTTCAGCGAGTGAC 

CAGTAGTTATAAGACTGACTAGCCCGATGGGCCTCCCAACGGGCGCTGGTGCGCTGGTTGCAGC 

GAGATTAATAAAAAAMAMMAAAAAMAAAAAAAAAAAAAAAAA 

AAAAAATATTCCCGCCCGCGCCCCCCCCCGCGCCCCCCCGTCTAGACAATTGGAATT 

MRNA HsSTEAP(wt)-ag-A70 

GGGAGAGAAGCTTAGGatggaaagcagaaaagacatcacaaaccaagaagaactttggaaaatgaagcctaggagaaatttag 
aagaagacgattatttgcataaggacacgggagagaccagcatgctaaaaagacctgtgcttttgcatttgcaccaaacagcccatgctgatg 
aatttgactgcccttcagaacttcagcacacacaggaactcmccacagtggcacttgccaattaaaatagctgctattatagcatctctgacttttc 
tttacactcttctgagggaagtaattcaccctttagcaacttcccatcaacaatatttttataaaattccaatcctggtcatcaacaaagtcttgccaat 
ggtttccatcactctcttggcattggtttacctgccaggtgtgatagcagcaattgtccaacttcataatggaaccaagtataagaagtttccacaitg 
gttggataagtggatgttaacaagaaagcagmgggcttctcagtttcttttttgctgtactgcatgcaatttatagtctgtcttacccaatgag^ 
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cctacagatacaagttgctaaactgggcatatcaacaggtccaacaaaataaagaagatgcctggattgagcatgatgtttggagaatggaga 
matgtgtctctgggaattgtgggattggcaatactggcttf^ 

atattcagagcaagctaggaattgtttcccttctactgggcacaatacacgcattgatttttgcctggaataagtggatagatataaaacaatttgtat 

ggtatacacctccaacttttatgatagctgttttccttccaattgttgtcctgatatttaaaagcatactattcctgccatgcttgaggaagaagatactg 

aagattagacatggttgggaagacgtcaccaaaattaacaaaactgagatatgttcccagttgtagGCACTAGTGACTGACTAGC 

CCGCTGGGCCTCCCAACGGGCCCTCCTCCCGTCCTTGCACCAAAAAAAAAAAAAAAAAAAAAAAA 

AAAAAAAMMAAAAMAAAAAAAAAAMAMAMAA 

ATCCCCGGGTACCGAGCTCGAATT 

MRNA HsSTEAP(GC)-muag~A70~C30 

GGGagaAAGCTTaccATGgagagccggaaggacatcaccaaccaggaggagctgtggaagatgaagccgcgccggaacctcg 

aggaggacgactacctgcacaaggacacgggcgagacctcgatgctgaagcggcccgtgctcctgcacctgcaccagaccgcccacgcg 

gacgagttcgactgcccgagcgagctccagcacacgcaggagctgttcccgcagtggcacctgcccatcaagatcgccgccatcatcgcga 

gcctcaccttcctgtacaccctgctccgcgaggtcatccacccgctggccacgtcgcaccagcagtacttctacaagatcccgatcctggtgatc 

aacaaggtgctccccatggtcagcatcaccctgctggccctcgtgtacctgccgggggtgatcgcggccatcgtccagctgcacaacggcacc 

aagtacaagaagttcccgcactggctcgacaagtggatgctgacgcggaagcagttcggcctgctcagcttcttcttcgccgtgctgcacgcga 

tctactcgctgagctaccccatgcggcgcagctaccggtacaagctcctgaactgggcctaccagcaggtgcagcagaacaaggaggacgc 

ctggatcgagcacgacgtctggcggatggagatctacgtgtcgctggggatcgtgggcctcgcgatcctggccctgctcgccgtcaccagcatc 

ccgagcgtgtcggacagcctgacctggcgcgagttccactacatccagagcaagctgggcatcgtgtcgctcctgctggggacgatccacgc 

gctcatcttcgcctggaacaagtggatcgacatcaagcagttcgtctggtacaccccgcccaccttcatgatcgccgtgttcctgccgatcgtggt 

cctgatcttcaagagcatcctcttcctgccgtgcctgcggaagaagatcctcaagatccggcacggctgggaggacgtgacgaagatcaaca 

agaccgagatctgcagccagctgtgaccACTAGTTATAAgactgactagcccgAtgggcctcccaacgggccctcctcccctccttgca 

ccgagAttaaTAAAAAAAAAAAAAAAAAAMAAAAAAAMAAAAAMM 

AAAAatattCCCCCCCCCCCCCCCCCCCCCCCCCCCCCCtctagaCAATTGgaatt 
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